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The human and animal health represents one of the most important challenges in EU countries and 
acceding countries. The alternative solutions adopted in order to improve animal health within organic farming 
(the use of organic mineral and probiotic supplements) are the main issue of this paper.  A review of the role of 
the selenium and yeast based probiotics (Saccharomyces cerevisiae) used in organic livestock feeding is 
presented. The benefits of using organic selenium compared to inorganic forms of selenium in livestock feeding 
within organic farming conditions are emphasized. The synergy between organic selenium and vitamin E in 
livestock is also reviewed. A short history of the probiotics and a brief definition of these products is presented 
in the second section of this paper. Some of the results of the research performed by authors in this field are 
presented. 
 





The worldwide challenges concerning the 
animal productivity, supplying the health stratus 
and food safety, also aims the organic animal 
rearing systems practiced in both member states 
and in those candidate for acceding the European 
Union. Numerous studies emphasized that while 
the organic agriculture supplies better conditions 
for obtaining uncontamined animal products in 
the mean time with the animal welfare, it also 
represents a much bigger potential risk of 
infectious and parasitary diseases compared to 
conventional animal rearing system.    
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These premises given, in practicing the 
organic agriculture, the necessity of finding 
alternative solutions for improving animal health 
by increasing the natural disease resistance, and 
avoiding in this way the use of the antibiotics, 
was imposed. A possible solution seems to be 
supplied by the practicing of an appropriate 
nutrition that involves the use of the supplements 
based on organic minerals and probiotics.   
During last decades, research performed 
worldwide in the field of mineral nutrition 
emphasized the bio-availability and increased 
biological activity of the organic minerals 
compared to inorganic forms. Besides the 
improvement of the animal performances, these 
also have a positive influence on their health  
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status. Their positive effects were recorded in 
both ruminants and monogastrics. The organic 
minerals with great impact on animals feeding 
are: iron, copper, zinc, selenium and chrome.  
Among these, the selenium has a special 
importance in livestock animal nutrition (cattle, 
sheep, swine) and poultry, especially, as 
consequence of increased share of poultry meat 
and eggs in population food. The presence of the 
supplementary selenium in the broilers and 
laying hens feeding leads to the increase of the 
selenium content of the broilers meat and eggs, 
and in the mean time to the increase of the 
selenium contribution brought by the broilers 
meat and eggs in human organism. Selenium 
may determine physiological alterations in 
chickens’ muscular tissue, which has direct 
influence on the meat quality destined to human 
consumption [5]. The integration of the organic 
selenium in food chain favorize a wider transfer 
of the selenium in a shape that can have 
maximum use in human organism [6]. As 
organic compound, selenium is chemically 
linked by a chelate agent, or ligand, represented 
by amino acids or peptides. From here the name 
proteinated minerals or oligoelements.     
Yeast with high mineral salts content is used 
for obtaining organic selenium. If the culture 
media is poor in sulphur, the yeasts may 
incorporate selenium as methyonine and seleno 
– cysteine, in bigger quantities compared to their 
nutritional requirements. These yeast strains are 
capable to form 97% seleno-metyonine. Such a 
Saccharomyces cerevisiae strain is used for 
producing Sel-plex product based on organic 
selenium obtained and commercialized by the 
American corporation Alltech. The organism of 
thye broiler chicken absorbs and metabolizes the 
seleno – metyonine in the same way as 
metyonine. Besides the positive effects on the 
production parameters and immunocompetence, 
the seleno – metyonine from the yeast 
supplemented in the broiler chickens’ feeding 
determine the improvement of the health status 
of the consumers of this meat [6]. The organic 
selenium, as all organic minerals, has a much 
bigger bio-availability and biologic activity 
compared to inorganic selenium.  
As organic form, selenium may be 
administered with high efficiency in lower doses 
compared to inorganic selenium. As organic 
form, is much stable against the adverse 
reactions induced in digestive tract by other 
nutritional factors from feed. It can be stored in 
bigger quantities compared to inorganic forms in 
liver, muscles, or important products for human 
food (meat, milk, eggs), in the mean time 
representing storage modality for the animal 
organism but also important source of selenium 
for human food. 
The essential function of the selenium in 
human organism is that of component of the 
glutation – peroxydase, the plasmatic and 
cytoplasmatic enzyme, responsible destruction 
of the peroxides, free radicals with negative 
effects on the health status of both human and 
animal organisms. Selenium also is involved in 
regulation of several enzymatic systems 
interfering in energetic metabolism, spermatozoa 
functions, and synthesis of prostaglandins and 
methabolism of the essential fatty acids, purinic 
and pyrimidinic bases and organism immunity. 
One of the most important functions of selenium 
in animal organisms consists, as already 
outlined, in its antioxidant role. Its antioxidant 
action is enhanced by the interrelations between 
selenium and vitamin E, liposoluble vitamin 
from cell and cellular organnelles membranes 
with role in cellular mechanisms of defence 
against peroxydation of the membrane 
phospholipids. Selenium, component of 
glutation – peroxydase acts through secondary 
mechanism of defence, as consequence of 
incapacity of vitamin E to destroy all metabolic 
peroxides. As cellular component of the 
glutation - peroxysdase, selenium acts together 
with vitamin E for reducing the cellular stress. It 
was also suggested [5] the existence of a tight 
connection between the antioxidants 
consumption (e.g. selenium and vitamin E) and 
superior quality of poultry meat. As consequence 
of its antioxidant action, the presence of the 
supplementary selenium in humans food has 
positive effects mainly on reducing the cancer 
incidence, but also on other diseases. The 
selenium efficiency is greatly determined by the 
massive synergy between selenium and vitamin 
E, which does not act without selenium. A 
supplementary contribution of organic selenium 
in human organism may determine the decrease 
of the cancer incidence by 50%, heal the male 
infertility and leads to the decrease of abortion 
percent, double the immune capacity of the cells 
involved in immune response, leads to decrease 
of mortality produced by cardiac diseases. Very 
important are the metabolic mechanisms of 
which selenium is involved in the process of 
improvement of the broiler chicken meat quality. 
 
2. Research contributions 
 
Mathis (1999) and Caskey (1997) cited by 
Ratcliff, J. (2001) demonstrated the positive impact 
of the administration of the organic selenium in 
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broiler chickens on the growing process and feed 
conversion. It was also find that the organic 
selenium improved the eviscerated weight and 
production of meat – chest. Within the experiments 
directed by Downs et al. (2000) cited by Lyons 
T.P. (2001) the treatment of the broiler chickens 
with organic selenium led to significant reducing 
the lost of meat juiciness and increase of the meat 
availability period. Research performed in 
Malaysia, where selenium supplements were 
administered in broiler chickens and laying hens 
food, demonstrated the possibility of obtaining 
meat and eggs with increased selenium content. In 
Korea, administration of supplementary selenium 
in broiler chickens’ feeding determined the 
obtaining of the meat chicken enriched in 
selenium. The research performed by Narahari, D. 
et al. (2004) emphasizes that the administration of 
the selenium supplements as Sel-Plex in laying 
hens determines the increase of the selenium and 
vitamin E content in egg [7]. The research 
performed by Şara A. et al., (2004) in our country 
[13], confirm the positive influence of the organic 
selenium on the production performances in broiler 
chickens (table 1). 
Table 1. The effects of the organic selenium (Sel-plex) 









(Sel – plex 
0.02%) 
initial(g) 54.12 54.23 
final (g) 1763.87 1963.69 
 
Body weight  
finală(%) 100.00 111.33 
g 40.70 45.46 Averrage 
daily gain % 100.00 111.70 
g 97.02 96.81 Average 
daily 
consumption 
% 100.00 99.78 
kg/kg 2.38 2.12 Specific 
consumption % 100.00 89.34 
% 73.64  77.23 Slaughter 
yield % 100.00 104.87 
 
It was also find that the organic selenium 
improved the eviscerated weight and production 
of chest – meat. In laying hens, the use of the 
organic selenium determined the increase of the  
selenium content in egg by 20% compared to 
results obtained with inorganic selenium. 
Şara A. et al. (2005) recording the main 
production and consumption indices recorded in 
laying hens [11] found the positive influence of 
the organic selenium administered in feed in 
dose of 0.03% on the laying intensity, average 
weight of eggs and forage conversion in egg 
production (table 2). 
Concerning the egg structure, the data 
presented in table 3 show the followings: the 
average yolk, white and shell weight, recorded 
bigger values in laying hens group which 
received organic selenium (Sel-Plex) 
supplements in feed. 
 
Table 2. The effects of the organic selenium (Sel-
plex) on the production performances in laying hens 
 
















Total weight gain (g) 358,52 339.07 






relative 100.00 103.27 






eggs % 100.00 102.89 
g 143.33 138.55 Average feed 
consumption 
/egg 
% 100.00 96.66 
 
 
Table 3.The average weight of the main structural 
components of the egg (g) 
 









10 59.41 ± 
0.32 
62.85 ± 0.65 
Average weight 
of yolk 
10 13.98 ± 
0.27 
15.00 ± 0.40 
Average weight 
of white 
10 36.89 ± 
0.55 
38.95 ± 0.73 
Average weight 
of shell 
10 8.54 ± 
0.26 
8.90 ± 0.20 
 
The egg, poultry meat and milk enriching in 
organic selenium from the commercial product 
Sel-plex represents a valuable commercial 
application with perspectives even in our 
country. The presence of the organic selenium in 
human nutrition by above mentioned products 
have positive influences on reducing cancer by 
50% and also on other diseases too. In context of 
the increasing interest for the positive effects of the 
food on human health, the success recorded by the 
eggs containing high levels of omega fatty acids 
demonstrated the way in which the benefits 
brought to the health may influence de buyer 
decision and producer profit. A major 
preoccupation in Europe is represented by the 
ŞARA A. et al./ProEnvironment 2 (2008) 34 – 38 
 
 37 
selenium level in the blood of the human 
population (Cottrill and Givens, 2003). The 
reduced consumption of selenium in the last 20 
years may be connected to the increase of the 
cancer and infertility incidence (Wenk, 2003). 
By administrating organic selenium (Sel-Plex) in 
laying hens diets, the daily necessary 
recommended in humans may be obtained only 
by egg consumption. The enriching of meat and 
eggs in organic selenium from Sel-plex 
represents a valuable commercial application 
with interesting perspectives even in our 
country. The eggs enriched in selenium can be 
find on the markets worldwide: UK, France, 
Belgium, Spain, Switzeralnd, USA, Turkey, 
Russia, Ukraine, Thailand, Filipins, Ireland, 
New Zealand, etc. The experiments performed in 
Australia, where organic selenium was 
administered to dairy cows led to the 
presumption that the presence of the selenium as 
protein in milk could contribute to the reducing 
of the cancer ioncidence. Research performed in 
Korea on pigs, where organic selenium was 
administered led to obtaing pig meat enriched in 
selenium, named Selen Pork with high meat and 
low fat content. Based on the above mentioned 
aspects, we can state that the organic selenium 
must became the standard supplementation form 
in poultry. The feed supplementation with 
organic selenium not only improves health and 
productivity, but may represent a natural way of 
producing functional food, production of eggs 
and poultry meat enriched in selenium, 
respectively [14]. The probiotics were defined 
by Fuller (1989) as forage additives based on 
live microorganisms (bacteria, yeasts and 
moulds) with positive effect on microbial 
intestinal balance, of the animal organism [4]. 
Ourdays, the probiotics are considered to be 
bioproducts formed from mono-cultures or 
polycultures of live bacteria or other selected 
microorganisms from the symbiont flora or 
obtained by genetic engineering, which 
introduced as forage additives in animal feeding 
perform the biological protection of the host 
organism, stimulates the digestion process, and 
digestive performances. In digestive tube, and 
intestine, especially, great number of symbiotic 
microorganisms are found. They gradually 
colonize the animal organism even from the 
beginning. Over 400 microorganisms belonging 
to different genus were identified in digestive 
tube. Each specie and production categories have 
specific structure of the digestive microflora, 
which depends on the forages that form the diet.  
In rumen, the microorganisms represent 
about 3.6% of the volume of the filtered liquid, 
and among these 50% are protozoa. Because the 
bacteria sizes are very small, results that they 
numerically occupy much bigger share 
compared to protozoa. Their number can be over 
1010/mL ruminal content. The bacteria are 
represented by a number of 200 species.    
In ruminants, bacteria and protozoa from 
rumen have a significant contribution in 
digestion of the nutritional substances from 
ingested feed.  
The role of the microorganisms from the 
digestive tube is very important in maintaining 
the health status and production performances of 
the monogastrics. In order to produce probiotics, 
bacteria, yeasts and moulds are used. They 
belong to the following genus: Lactobacillus; 
Enterococcus; Streptococcus; Bacillus; 
Pedicoccus; Propionibacterium; Aspergillus etc. 
The microorganisms from the probiotic products 
contribute to the multiplication of the symbiont 
digestive microflora from intestine, keeping 
down the proliferation of the pathogen 
microflora. Part of probiotic microorganisms are 
attached to the intestinal mucosa blocking the 
colonization of some pathogen microbial 
species. A probiotic product must correspond to 
the following exigencies: posses the capacity of 
surviving during digestive transit in the 
following conditions: in bucal cavity to the lithic 
action of the salivary lyzozyme; in stomach to a 
very acid  
 pH (sometimes under 3); in small intestine 
must resist to the action of biliar juices; 
 satisfactory adherence to the mucosa of the 
intestinal wall; 
 to produce certain substances with 
antimicrobial effect. 
The adult cattle have a very good response to 
S.cerevisiae and Aspergillus oryzae because 
these probiotics exercises their effect by 
influencing the ruminal fermentation without 
generating harmful effects as ionophors and 
antibiotics. In our country, the American 
company Alltech commercializes the product 
YEA SACC1026 which is obtained on cultures of 
live yeasts.  The administration of this product to 
cows determines the improvement of feed 
valuation, enhancing the dairy production, 
increasing of fat and protein content in milk. The 
YEA - SACC1026 product contributes to the 
maintaining of the ruminal pH in normal limits 
and reduces the incidence of acidose cases.   
The research performed by Şara A. et al. 
(2003) concerning the effects of the probiotic 
YEA SACC-1026 in sheep feeding during the 
last 6 weeks of gestation and during lactation 
emphasize the positive influence of this product 
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on growing gain in lambs and dairy production. 
Thus, lambs of the ewes from experimental 
groups recorded bigger weights compared to 
those from control groups; with 6.25% at 
lambing, with 7.22% at 28 days of ager and 
5.20% at weaning. The crude milk production in 
experimental group is with 29.09% bigger 
compared to those from control group. This 
product may also be used in diets administered 
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